A lysosomal protein negatively regulates surface T cell antigen receptor expression by promoting CD3zeta-chain degradation.
Modulation of surface T cell antigen receptor (TCR) expression is an important mechanism for the regulation of immune responses and the prevention of T cell hyperactivation and autoimmunity. The TCR is rapidly internalized after antigen stimulation and then degraded in lysosomes. However, few of the molecules involved in this process have been identified. We demonstrate that the lysosomal protein LAPTM5 negatively regulated surface TCR expression by specifically interacting with the invariant signal-transducing CD3zeta chain and promoting its degradation without affecting other CD3 proteins, CD3epsilon, CD3delta, or CD3gamma. TCR downmodulation required the polyproline-tyrosine motifs and the ubiquitin-interacting motif of LAPTM5. LAPTM5 deficiency resulted in elevated TCR expression on both CD4(+)CD8(+) thymocytes and spleen T cells after CD3 stimulation, as well as enhanced T cell responses in vitro and in vivo. These results identify a lysosomal protein important for CD3zeta degradation and illustrate a unique mechanism for the control of surface TCR expression and T cell activation.